The oblique parameters S and T are calculated in a gauged unparticles model based on the electroweak group SU (2) * U (1) and it's parameters space is constrained using electroweak precision measurements.
I. INTRODUCTION
The standard model(SM) has been so far in excellent agreement with experiment. However, it fails to explain neutrino oscillations, dark matter and the origin of baryon asymmetry in the universe. Moreover, the hierarchy problem indicates that the SM in its minimal version cannot describe physics above the weak scale. These inconsistencies and shortcoming of the SM prompted the study of physics beyond the standard model (BSM) . A particularly interesting model of BSM proposed about a decade ago is unparticle model [1] wish describe a scale invariant hidden sector interacting with SM particles at high energy via messenger particles. These interactions are organized in an effective field theory in wish unparticle are represented by scale invariant operators. An extension of the unparticle model to include operator with quantum number was introduced in [2] . For any new physics model to be valid it must be consistent with the SM predictions. In this regard the electroweak precision tests represent a powerful tool to test the compatibility of new model with experimental data. To achieve this goal for the unparticle model we consider unparticle fields embodied in the SM electroweak group. These fields would induce loop effects on the electroweak precision tests represented as contributions to the oblique parameters S and T [3] .
In section 2 we give a short review of gauged unparticle model and we calculate its contributions to the oblique parameters S and T . In section 3 we use the results of the previews section to study the parameters space of unparticles and finally a short summary and conclusion are given.
II. THE MODEL
The purpose of our paper is to calculate the effects of unparticles sector on electroweak observables. For this reason we must find Feynman vertices describing the interactions of unparticle fields with the electroweak SM gauge bosons.
The unparticle stuff are described by scale invariant fields with scaling dimension d. Conformal invariance impose a particular form for the green function of unparticles. The free propagator of fermionic unparticles in momentum space is:
where
, p is the momentum, m is the conformal symmetry breaking scale, and A is a normalization factor defined by:
with 3/2 ≤ d ≤ 5/2. In order to incorporate the unparicle fields to the SM gauge group we use the following action:
where U L is unparticle multiplet wish transform according to the gauge group SU (2) L . U R is SU (2) L singlet wish transform according to the hypercharge group U (1) Y . To ensure gauge invariance we have introduced the Wilson line W(x, y) defined as:
P denote path ordering in the generators T a in the unparticle representation. Q is the charge operator in the same representation. To find the interaction vertices of unparticles with physical gauge bosons Z, W and γ of the SM we replace W a , B in Eqs. (4, 5) according to the relations: 
and
g and g a,b denote unparticle coupling with SM gauge bosons, T a and T b are operators defined in the unparticles representation and the form factors are
and Γ abµ is defined as
For the abelin group U (1) it is sufficient to replace T a with 1 and T b with 0. For W and Z we define T a and T b as follows
for Z :
σ − ,σ + and σ 3 are Pauli matrices. Now that we have derived Feynman vertices we can calculate the unparticle contribution to the oblique parameters S and T . The explicit expressions of these parameters are the following
, with a,b stand for γ, Z or W , denote the new physics contribution to the part proportional to the metric g µν of the self-energies functions Π
α is the fine structure constant and s w = sin(θ W ), c w = cos(θ W ).
In Fig.1 we show a typical diagram of the fermionic unparticle loops contributions to selfenergie functions Π ab (q 2 ) at the one loop level, where V and V ′ stand for γ, Z or W . The complicated expressions that define the Feynman vertices Eqs(9,10) does not allow the application of Passarino Veltman method to reduce tensor integrals to simpler scalar integrals. Howover, if we look at the large p region of the loop integral, as is done in [5, 6] , we can affect a taylor expansion of the function Σ(p + q) for small q. To first order in the expansion coefficient y = q + 2p.q the form factors Σ 1 and Σ 2 , defined in Eqs. (11,12), become
and 
with
where τ = M 2 Z /m 2 and 2 F 1 , 3 F 2 and 4 F 3 are hypergeomtric functions. µ is the renormalization scale con-stant. In general µ takes arbitrary values but since we are working with experimental data extracted at the LEP experiments, with momentum scale around the Z pole, we choose in the following study values of µ in the range
III. PHENOMENOLOGY
In order to find the region of parameter space of unparticles that is compatible with experimental limits we must compare the unparticle contributions to the oblique parameters S and T to the fitted values deduced by comparing the theoretical predictions of the electroweak observables in the SM and their experimental values [7] . The fitted values of S and T are the following
To illustrate the bounds on unparticle parameters from electroweak precision tests we present in Fig. ? ? and two observables expressed by the correlation coefficient ρ = 0, 9 [7] . Fig. 4 shows scatter plots in the (d, m) plane compatible with 1σ experimental bounds of electroweak precision data in wish the correlation coefficient ρ is taken into account. The blue dots represent scatter points for the renormalization scale value 2M Z . The red point represent the allowed region for µ = M Z . From this figure we see that the allowed region is highly sensitive to the value of the renormalisation scale in the chosen range. The IR cutuf scale m is constrained to values m ≤ 200 but the scale dimension can take value up to 2.34 for µ = 2M Z . In general the combined fitted results of S and T , expressed by Fig. 4 , are compatible with the restrictions imposed by the oblique parameter T (Fig. 3) except that the allowed region get smaller in the edges, when d approaches 2,4 and the conformal breaking scale m approaches 200.
IV. CONCLUSION AND SUMMARY
In this work we have calculated the contribution of a gauged unpaticle model, based on the electroweak group SU (2) × U (1), to the oblique parameters S and T . We have used the results of this calculation to construct the region in the parameters space (d, m) consistent with electroweak precision measurements represented by S and T . For different choices of the renormalisation scale constant we have found that the conformal breaking scale must be m ≤ 200Gev for 1, 5 ≤ d ≤ 2, 4 in order to satisfies the experimental bounds.
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